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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (a) A urea or a urea derivative, and the remover constituent characterized by containing 
the anticorrosives which use (b) hydroxy aromatic series as an indispensable component. 
[Claim 2] (a) The remover constituent which contains a urea or a urea derivative, and the 
anticorrosives that use (b) hydroxy aromatic series as an indispensable component, and is further 
characterized by including (c) hydroxylamines or alkanolamine, and (d) water. 
[Claim 3] (a) The remover constituent according to claim 2 characterized by 2-40 mass % Including 
one to 60 mass %, and the (b) component for a component, and including 5-70 mass % and the (d) 
component for 0.1 - 20 mass % and the (c) component. 

[Claim 4] (a) claim 1 characterized by a component being the compound expressed with the 
following general formula (1) thru/or 3 - a remover constituent given in either. 
[Formula 1] 



(Rl, R2, R3, and R4 express independently a hydrogen atom or the alkyl group of carbon numbers 1- 
3, respectively, and A expresses an oxygen atom or a sulfur atom.) 

[Claim 5] (b) claim 1 to which a component is characterized by being the benzene derivative which 
has two or more phenol nature hydroxyls in intramolecular thru/or 4 - a remover constituent given 
in either. 

[Claim 6] (b) The remover constituent according to claim 5 characterized by being 1 or two or more 
compounds which are chosen from the group which a component becomes from pyrogallol, 
hydroxyhydroquinone, a phloroglucinol, a GARIKKU acid, and a tannic acid. 
[Claim 7] claim 1 characterized by an exfoliated object being the resist film and/or etch residue on 
the semi-conductor substrate containing a metal membrane exposure thru/or 6 — a remover 
constituent given in either. 

[Claim 8] The remover constituent according to claim 7 characterized by said metal membrane being 
a copper film. 

[Claim 9] the resist film and/or etch residue on the semiconductor wafer containing a metal 
membrane exposure - claim 1 thru/or 8 - the exfoliation approach characterized by carrying out 
exfoliation processing using the remover constituent of a publication at either. 

[Claim 10] the exfoliation approach which carries out exfoliation processing of the resist film and/or 
the etch residue after preparing the crevice which performs dry etching by using this resist film as a 
mask, and reaches into said insulator layer at said metal membrane after forming a metal membrane 
and an insulator layer in this order on a semiconductor wafer and forming the resist film on it further 
- it is - said exfoliation processing - claim 1 thru/or 8 — the exfoliation approach characterized by 
to carry out to either using the remover constituent of a publication. 

[Claim 1 1] the exfoliation approach which carries out exfoliation processing of the etch residue after 
preparing the crevice which performs dry etching by using the second insulator layer as a mask, and 
reaches into the first insulator layer at said metal membrane after forming the second insulator layer 
which has a metal membrane, the first insulator layer, and predetermined opening in this order on a 
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semiconductor wafer — it is — said exfoliation processing — claim 1 thru/or 8 — the exfoliation 
approach which characterize by to carry out to either using the remover constituent of a publication. 
[Claim 12] claim 9 characterized by said metal membrane being a copper film thru/or 1 1 — the 
exfoliation approach given in either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the remover constituent and the exfoliation 
approach for carrying out exfoliation processing of the discard on a semi-conductor substrate, for 
example, the resist film, an etch residue, etc. after carrying out dry etching of the insulator layer. 
[0002] 

[Description of the Prior Art] Formation processes in the manufacture process of a semiconductor 
device, such as a through hole and a wiring gutter, are performed using a lithography technique, dry 
etching is usually performed by making this into a mask after forming the resist film, and the process 
of subsequently removing the resist film is performed. Here, in order to remove the resist film, 
generally wet processing using exfoliation liquid is performed after plasma ashing. The thing of 
more various classes than before is developed about exfoliation liquid, and the organic amine system 
exfoliation liquid which used as the major component organic amines which used alkylbenzene 
sulfonic acid as the major component, such as organic sulfonic-acid system exfoliation liquid and 
monoethanolamine, the fluoric acid system exfoliation liquid which used the hydrofluoric acid as the 
major component are known. 

[0003] However, low electrical resistance materials, such as copper, are used as a wiring material 
from the request to improvement in the speed of a semiconductor device, and recent years have come 
to require the anti-corrosiveness to a wiring material from exfoliation liquid. It is because the 
corrosion resistance over a drug solution is inferior in copper as compared with the conventional 
wiring materials, such as aluminum, so corrosion tends to advance in an exfoliation process. 
[0004] The technique of preventing the corrosion of an aluminium alloy is indicated by using the 4th 
class ammonium hydroxide, a saccharide or sugar-alcohol, and the water solution containing a urea 
compound for JP,7-247498,A as washing after ashing as a technique for preventing the corrosion of 
the metal membrane prepared on the semi-conductor substrate. Specifically, the penetrant remover 
which consists of tetramethylammonium hydroxide, a sorbitol, a urea, and water is shown. When 
forming wiring using the aluminium alloy film which uses aluminum as a principal component, after 
preparing the photoresist which has a predetermined pattern on the aluminium alloy film, the process 
of carrying out dry etching of the above-mentioned aluminium alloy film by making this into a mask 
is adopted. The side-attachment-wall protective coat which is the resultant of a photoresist and dry 
etching gas is formed in the side attachment wall of the aluminium alloy film after dry etching. 
However, as dry etching gas, since chlorine-based gas was generally used, chlorine was incorporated 
by this side-attachment-wall protective coat, and the problem that the aluminium alloy film corroded 
after etching termination had arisen. According to the technique of a JP,7-247498,A indication, it is 
supposed by using the penetrant remover which has the above-mentioned specific presentation that 
the side-attachment-wall protective coat containing chlorine will be effectively removable. However, 
this technique improves the improvement in detachability ability of resist exfoliation liquid for the 
purpose of removing efficiently the side-attachment- wall protective coat containing the chlorine used 
as the cause which corrodes the aluminium alloy film, and does not offer the effective anticorrosives 
to metals which are easy to corrode, such as copper. 

[0005] About the resist exfoliation liquid containing anticorrosives, it is indicated by JP,8-334905,A, 
for example and carboxyl group content organic compounds, such as aromatic series hydroxy 
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compounds, such as a catechol, pyrogallol, and a hydroxybenzoic acid, and an acetic acid, a citric 
acid, a succinic acid, etc. are illustrated as anticorrosives. However, the corrosion prevention 
operation of as opposed to strong corrosive copper for the purpose of the corrosion of the aluminum- 
copper alloy with which these anticorrosives use aluminum as a principal component was not 
enough. 

[0006] On the other hand, benzotriazols (BTA) are indicated by above-mentioned JP,8-334905,A as 
other anticorrosives. If these anticorrosives are used, a fixed corrosion prevention operation will be 
acquired also to a corrosive metal like copper. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it was difficult for the anticorrosives which use 
BTA and its derivative as a principal component to carry out decomposition processing by the living 
thing, and they had the technical problem that processing of the waste fluid containing the above- 
mentioned anticorrosives was difficult. 

[0008] While the demand to environmental load reduction becomes strong in recent years, higher 
safety has come to be called for also from the waste fluid of the plant of a semiconductor device. 
Although such waste fluid is usually disassembled by biological waste treatment (henceforth 
"biodegradation processing"), it is difficult for the above-mentioned BTA or its derivative to carry 
out biodegradation processing. For this reason, when the exfoliation liquid containing BTA(s) was 
used, the present condition was depending on arts other than the biodegradation processing which 
cost and time and effort require on the occasion of processing of that waste water. 
[0009] This invention is made based on such a situation, and it can carry out exfoliation removal of 
the resist film or the etch residue effectively, preventing the corrosion of metals which are easy to 
corrode, such as copper, and biodegradation processing is possible for it, and waste water treatment 
aims at offering an easy remover constituent. 
[0010] 

[Means for Solving the Problem] Although development has so far been furthered for the purpose of 
improving the anti-corrosiveness to a wiring material to the anticorrosives contained in resist 
exfoliation liquid, in order to give the outstanding biodegradability further, the examination from a 
different viewpoint from the former is needed, this invention persons completed a header and this 
invention for advanced anti-corrosiveness and the outstanding biodegradability being reconciled by 
advancing examination from this viewpoint and using the anticorrosives which used two kinds of 
compounds together. 

[001 1] According to this invention, the remover constituent characterized by containing the (a) urea 
or a urea derivative, and the anticorrosives that use (b) hydroxy aromatic series as an indispensable 
component is offered. 

[0012] Moreover, according to this invention, the (a) urea or a urea derivative, and the anticorrosives 
that use (b) hydroxy aromatic series as an indispensable component are contained, and the remover 
constituent further characterized by including (c) hydroxylamines or alkanolamine, and (d) water is 
offered. 

[0013] Moreover, according to this invention, the exfoliation approach characterized by carrying out 
exfoliation processing using the remover constituent which described above the resist film and/or 
etch residue on the semiconductor wafer containing a metal membrane exposure is offered. 
[0014] Moreover, after according to this invention forming a metal membrane and an insulator layer 
in this order on a semiconductor wafer and forming the resist film on it further, dry etching performs 
by using this resist film as a mask, after preparing the crevice which reaches into said insulator layer 
at said metal membrane, it is the exfoliation approach which carries out exfoliation processing of the 
resist film and/or the etch residue, and the exfoliation approach characterized by to carry out using 
the remover constituent which described said exfoliation processing above is offered. 
[0015] Moreover, after forming the second insulator layer which has a metal membrane, the first 
insulator layer, and predetermined opening in this order on a semiconductor wafer according to this 
invention, The exfoliation approach characterized by performing dry etching, and carrying out using 
the remover constituent which is the exfoliation approach which carries out exfoliation processing of 
the etch residue, and described said exfoliation processing above after preparing the crevice which 
reaches into the first insulator layer at said metal membrane by using the second insulator layer as a 
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mask is offered. 

[0016] Although hydroxy aromatic series was used as anticorrosives of the aluminium alloy film 
from the former, even if it uses this independently, sufficient corrosion prevention effectiveness over 
a corrosive metal like copper is not acquired, however, the thing for which these hydroxy aromatic 
series is usually combined with the urea derivative which is not used as anticorrosives — each 
compound — if independent, the outstanding corrosion prevention operation which is not acquired is 
acquired. 

[0017] Although this reason is not clear, it guesses as follows. Hydroxy aromatic series sticks to the 
front face of metal membranes, such as copper, through the hydroxy 1 group etc. Since a hydrophobic 
ring serves as a gestalt located outside at this time, a metaled front face serves as hydrophobicity and 
copper corrosion is barred. However, it is difficult to cover the whole surface of metal precisely 
enough at hydroxy aromatic series. On the other hand, when it has in intramolecular two nitrogen 
atoms which have a chelate-operation to a metal membrane, since a urea or a urea derivative (a "urea 
system compound" is called suitably hereafter) is low-molecular comparatively, it sticks to a surface 
of metal powerfully, and has the property to form a precise enveloping layer. Moreover, since a urea 
system compound has the high solubility to water, it can make [ many ] the addition in the 
exfoliation liquid containing water. Therefore, when hydroxy aromatic series and a urea system 
compound are used together, both act in complement to a metal membrane front face, and they form 
a precise enveloping layer while they give hydrophobicity to a surface of metal. For this reason, it is 
thought that the outstanding corrosion prevention operation which is not in the former is acquired. 
[0018] Moreover, the urea system compound has the urea which exists in a nature as a natural 
product, and similar structure, and is disassembled very easily by the living thing. Moreover, since 
hydroxy aromatic series shows good biodegradability similarly, the anticorrosives concerning this 
invention have the good resolvability in which the decomposition processing by the living thing is 
possible. 
[0019] 

[Embodiment of the Invention] The (a) component in this invention is a urea or a urea derivative. As 
an example of a component, (a) Urea, 1, and 1 -dimethyl urea, 1, 3-dimethyl urea, 1, 1, a 3-trimethyl 
urea, 1, 1 and 3, 3-tetramethylurea, Thiourea, 1, and 1 -dimethyl thiourea, 1, 3-dimethyl thiourea, 1 
and 1, 3-trimethyl thiourea, 1, 1 and 3, a 3-tetra-methylthio urea, an ethylene urea, ethylenetiourea, 
etc. are mentioned, and these one kind or two kinds or more can be chosen. 
[0020] As for the (a) component in this invention, it is desirable to consider as the compound 
expressed with the following general formula (1). 

;0021] 

Formula 2] 

1 >-c-< R3 

[0022] (Rl, R2, R3, and R4 express independently a hydrogen atom or the alkyl group of carbon 
numbers 1-3, respectively, and A expresses an oxygen atom or a sulfur atom.) 
In order to form a firm and precise enveloping layer in a surface of metal, when good anti- 
corrosiveness is shown especially, since the urea system compound of the above-mentioned structure 
has the urea which exists naturally, and similar structure, it is excellent also in biodegradability. 
Among the compounds of the above-mentioned structure, when it is low-molecular, since it is very 
high, the loadings in a remover constituent are high and especially a urea can do the solubility to 
water, anti-corrosiveness is further excellent and especially its biodegradability is also good. 
[0023] In this invention, the minimum of the loadings of the (a) component has desirable 1 mass %, 
and especially its 5 mass % is desirable. By considering as such loadings, anti-corrosiveness can be 
made much more good. Although there is no limit especially about an upper limit, it considers as 60 
mass % extent on the relation of the solubility to exfoliation liquid. 

[0024] The (b) components in this invention are hydroxy aromatic series. As an example of hydroxy 
aromatic series, a phenol, cresol, a xylenol, Para aminophenol, m-aminophenol, diaminophenol, Para 
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hydroxybenzoic acid, o-hydroxybenzoic acid, a catechol, resorcinol, A hydroquinone, salicyl 
alcohol, p-hydroxybenzyl alcohol, Ortho hydroxybenzyl alcohol, p-hydroxy phenethyl alcohol, 2, 4- 
dihydroxybenzoic acid, 2, 5-dihydroxybenzoic acid, 3,4-dihydroxybenzoic acid, It can do by the 
ability mentioning 3, 5-dihydroxybenzoic acid, pyrogallol, hydroxyhydroquinone, a phloroglucinol, 
a GARIKKU acid, a tannic acid, etc., and the methyl ester of the above-mentioned benzoic acids, a 
GARIKKU acid, and a tannic acid and ethyl ester can also be used. These compounds may be used 
independently or you may use combining two or more sorts. 

[0025] It is desirable to choose as intramolecular the benzene derivative which has two or more 
phenol nature hydroxyls among these. When it is easy to adsorb to a metal, it is because it is easy to 
dissolve in water, so the addition in the exfoliation liquid containing water can be made [ many ] and 
good anti-corrosiveness is obtained. As an example of the benzene derivative which has two or more 
phenol nature hydroxyls, a catechol, resorcinol, a hydroquinone, pyrogallol, hydroxyhydroquinone, a 
phloroglucinol, a GARIKKU acid, and a tannic acid are mentioned to intramolecular, pyrogallol, 
hydroxyhydroquinone, a phloroglucinol, a GARIKKU acid, and a tannic acid are desirable, and a 
GARIKKU acid and especially pyrogallol are [ among these ] desirable. It is because anti- 
corrosiveness and especially biodegradability are excellent. In addition, these compounds may be 
used independently or may be used combining two or more sorts. 

[0026] In this invention, the upper limit of the loadings of the (b) component has desirable 20 mass 
%, and is desirable. [ of especially 10 mass % ] Moreover, 0.1 mass % of a minimum is desirable and 
especially its 1 mass % is desirable. By considering as such loadings, anti-corrosiveness can be made 
much more good. 

[0027] The (c) components in this invention are hydroxylamines or alkanolamine. 

[0028] As hydroxylamines, hydroxylamine (NH20H), N-methyl hydroxylamine, N, and N-dimethyl 

hydroxylamine, N, and N-diethylhydroxylamine etc. is specifically illustrated. 

[0029] Specifically as alkanolamine, monoethanolamine, diethanolamine, N-ethylamino ethanol, N- 

methylamino ethanol, dimethylamino ethanol, 2-(2-aminoethoxy) ethanol, etc. are illustrated. 

Among these, monoethanolamine and especially N-methylamino ethanol are desirable. 

[0030] In this invention, the upper limit of the loadings of the (c) component has desirable 70 mass 

%, and is desirable. [ of especially 60 mass % ] Moreover, 5 mass % of a minimum is desirable and 

especially its 10 mass % is desirable. The resist film and an etch residue can be removed much more 

efficiently, maintaining anti-corrosiveness good by considering as such loadings. 

[0031] (d) The upper limit of the loadings of the water of a component has desirable 40 mass %, and 

is desirable. [ of especially 30 mass % ] Moreover, 2 mass % of a minimum is desirable and 

especially its 5 mass % is desirable. By considering as the above loadings, the function of the (c) 

hydroxylamines or alkanolamine which is an exfoliation component is fully demonstrated, and 

detachability ability and anti-corrosiveness become much more good. 

[0032] In this invention, a water-soluble organic solvent may be contained as a (e) component in 
addition to the (a) - (d) component mentioned above. The organic solvent which has water and other 
combination components of this invention, and a miscibility as a water-soluble organic solvent can 
be used. 

[0033] As such a water-soluble organic solvent, sulfoxides; dimethyl sulfones, such as dimethyl 
sulfoxide, Sulfones, such as diethyl sulfone, a bis(2-hydroxyethyl) sulfone, and a tetramethylen 
sulfone; N.N-dimethylformamide, N-methyl formamide, N,N-dimethylacetamide, N-methyl 
acetamide, Amides, such as N and N-diethyl acetamide; A N-methyl-2-pyrrolidone, An N-ethyl-2- 
pyrrolidone, an N-propyl-2-pyrrolidone, an N-hydroxymethyl-2-pyrrolidone, Lactams, such as an N- 
hydroxyethyl-2-pyrrolidone; l,3-dimethyl-2-imidazolidinone, Imidazolidinone, such as 1, 3-diethyl- 
2-imidazolidinone, 1, and 3-diisopropyl-2-imidazolidinone; Gamma-butyrolactone, Lactone, such as 
delta- valerolactone; Ethylene glycol, ethylene glycol monomethyl ether, Ethylene glycol monoethyl 
ether, ethylene glycol monobutyl ether, Ethylene glycol monomethyl ether acetate, ethylene glycol 
monoethyl ether acetate, Polyhydric alcohol, such as a diethylene glycol, the diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, and the diethylene-glycol monobutyl ether, 
and the derivative of those are raised. These may be used independently or may be used combining 
two or more sorts. In these, since dimethyl sulfoxide, N.N-dimethylformamide, N,N- 
dimethylacetamide, a N-methyl-2-pyrrolidone, l,3-dimethyl-2-imidazolidinone, ethylene glycol, and 
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the diethylene-glycol monobutyl ether are excellent in detachability ability, they are desirable. 
Especially, especially since dimethyl sulfoxide is excellent also in the anti-corrosiveness to a 
substrate, it is desirable. 

[0034] In this invention, the upper limit of the loadings of the water-soluble organic solvent of the 
(e) component has desirable 80 mass %, and is desirable. [ of especially 70 mass % ] Moreover, 5 
mass % of a minimum is desirable and especially its 10 mass % is desirable. By considering as such 
loadings, the balance of detachability ability and anti-corrosiveness becomes much more good. 
[0035] The remover constituent of this invention is good also as what consists only of the - (d) 
component (above-mentioned [ a ]) or the - (e) component (above-mentioned [ a ]), and may add 
other components suitably to these in the range which does not spoil the property of this invention. 
For example, it can consider as the configuration which added further exfoliation components, such 
as an organic amine and a hydrofluoric-acid salt, in addition to the above-mentioned component. 
[0036] The remover constituent of this invention is applicable to exfoliation of various resists. For 
example, the positive resist containing the (i) naphthoquinonediazide compound and novolak resin, 
(ii) The positive resist containing the compound which generates an acid by exposure, the compound 
with which it decomposes an acid and the solubility over an alkali water solution increases, and 
alkali fusibility resin, The positive resist containing the alkali fusibility resin which has the radical on 
which the compound and acid which generate an acid by exposure decompose into, and the solubility 
over an alkali water solution increases, (iii) (iV) It can be used to the negative resist containing the 
compound, the cross linking agent, and alkali fusibility resin which generate an acid by light etc. 
[0037] The remover constituent of this invention uses the discard on a semi-conductor substrate as 
an exfoliated object. The discard on a semi-conductor substrate means the various discard produced 
in the manufacture process of a semiconductor device, and the resist film which deteriorated 
chemically besides the etch residue after the resist film and dry etching is included. Especially, it is 
more effective when an exfoliated object is the resist film and/or etch residue on the semi-conductor 
substrate containing a metal membrane exposure. Furthermore, when the above-mentioned metal 
membrane is a copper film, the corrosion prevention operation which the remover constituent of this 
invention has is demonstrated more effectively. 

[0038] Next, the example which forms the interlayer connection plug on copper wiring according to 
a single DAMASHIN process is shown as an example of application of the remover constituent of 
this invention. 

[0039] After forming silicon oxide 1, the silicon nitride 2, and silicon oxide 3 on the semi-conductor 
substrate (un-illustrating) in which components, such as a transistor, were formed, like drawing 1 (a) 
first, Copper wiring which consists of barrier metal film 4 and a copper film 5 using the well-known 
DAMASHIN process using chemical mechanical polish (Chemical Mechanical Polishing : CMP) is 
formed. Furthermore, the silicon nitride 6 of about 50-100nm of thickness and silicon oxide 7 of 
about 600-1000nm of thickness are formed on it. Although the thickness of a copper film 5 is chosen 
as arbitration, from a viewpoint which reduces the parasitic capacitance during contiguity wiring, it 
is desirable to set thickness to 350nm or less. When thickness of copper wiring is made thin, the 
thickness of the corrosion layer to the whole copper wiring layer becomes large relatively, and 
especially increase of the wiring resistance by the corrosion on the front face of copper poses a 
problem, but if the remover constituent of this invention is used, it will become possible to make 
thickness thin, solving this problem. In addition, with this operation gestalt, although thickness of the 
silicon nitride 6 is set to about 50-100nm, it may be made thicker than this and the function as 
etching inhibition film may be raised. 

[0040] Subsequently, on silicon oxide 7, the resist film 8 which carried out patterning to the 
predetermined configuration is formed ( drawing 1 (b)). 

[0041] Next, dry etching of the silicon oxide 7 is carried out until the silicon nitride 6 is exposed by 
using the resist film 8 as a mask, and a through hole 10 is formed ( drawing 1 (c)). At this time, an 
etch residue 1 1 adheres to the wall of a through hole 10. The diameter of opening of a through hole 
may be about 0.2 micrometers. As etching gas, it is more desirable than a silicon nitride to use the 
gas which can etch silicon oxide more quickly. 

[0042] Here, although the silicon nitride 6 also has the function as etching inhibition film besides a 
copper diffusion prevention function, as shown in drawing 1 (c), dry etching may be unable to be 
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stopped with a sufficient controllability on the silicon nitride 6. This is based on the following 
reasons. Generally in a process like this operation gestalt, the through hole of the various diameters 
of opening is formed on a semiconductor wafer. However, in the hole of the small diameter of 
opening, advance of etching becomes slow according to a micro loading effect. For this reason, it is 
necessary for etching for through hole formation to establish fixed extent over etching time amount, 
and by this, in some through holes, the silicon nitride 6 will receive etching, and a part of copper film 
5 will be exposed. Moreover, when the crevice called dishing, for example to the top face of a 
copper film 5 is generated, the thin film section of the silicon nitride 6 occurs, the silicon nitride 6 is 
etched in this part, and a part of copper film 5 may be exposed. Although exposure of a copper film 5 
can also be prevented if the silicon nitride 6 is thickly formed at the process shown in drawing 1 (a), 
the capacity between wiring of copper wiring which adjoins in this case becomes large, and it is easy 
to produce the evil in which the high-speed operation of a semiconductor device is checked. 
[0043] After etching termination, after oxygen plasma ashing removes some resist film 8, exfoliation 
processing is performed using the remover constituent concerning this invention. The resist film and 
etch residue 1 1 which were not able to be removed by ashing are removed by this exfoliation 
processing. The resist film and an etch residue 1 1 can be removed effectively, without doing damage 
to a copper film 5 by using the remover constituent containing the above (a) and the (b) component, 
although the anti-corrosiveness to copper is needed for a remover constituent since the copper film 5 
is exposed in some [ at least ] through holes after etching, as mentioned above. The condition of 
having ended exfoliation processing is shown in drawing 2 (a). 

[0044] Then, above-mentioned etching and etching gas are changed and the silicon nitride 6 is 
etched. At this time, an etch residue 12 adheres to the wall of a through hole 10 ( drawing 2 (b)). In 
order to carry out exfoliation removal of this etch residue 12, exfoliation processing is again 
performed using the above-mentioned remover constituent. In the phase of performing this 
exfoliation processing, although the copper film 5 is exposed to through hole 10 pars basilaris ossis 
occipitalis, an etch residue 12 can be removed by using the remover constituent containing the above 
(a) and the (b) component, without doing damage to a copper film 5 ( drawing 2 (c)). 
[0045] Then, the barrier metal film 14 and the tungsten film 15 in which Ti and TiN carried out the 
laminating in this order can be formed, and an interlayer connection plug can be formed in the 
interior of a through hole by subsequently performing flattening by CMP ( drawing 2 (d)). 
[0046] 

[Example] Example 1 this example is an example which applied the remover constituent concerning 
this invention to the through hole formation process on copper wiring. 

[0047] The same process as what was shown in drawing 1 - drawing 2 (c) was carried out, and the 
sample was created. Hereafter, the creation procedure of a sample is explained. 
[0048] After forming copper wiring on a silicon wafer first, the silicon nitride of 90nm of thickness 
and silicon oxide of 900nm of thickness were formed on it. Each membrane formation was 
performed by the plasma-CVD method. Next, spinner spreading of the positive-resist film was 
carried out, and the resist film was formed. As a resist film ingredient, PEX4 (TOKYO OHKA 
KOGYO CO., LTD. make) which is a positive-resist ingredient for KrF was used. This resist film 
was exposed through the mask pattern, the development was carried out using the 
tetramethylammonium hydroxide water solution, and the resist pattern was obtained. 
[0049] Dry etching of the silicon oxide was carried out until the silicon nitride was exposed by using 
this resist film as a mask, and the through hole of 0.2 micrometers of diameters of opening was 
formed. The gas of a fluorocarbon system was used as etching gas. After etching termination, after 
oxygen plasma ashing removed some resist film, exfoliation processing was performed using the 
remover constituent shown in NO. 1 in Table 1 . 

[0050] Next, etching gas was changed, the silicon nitride was etched and copper wiring was exposed 
at the through hole pars basilaris ossis occipitalis. In order to remove the etch residue produced by 
this etching, exfoliation processing was again performed using the same remover constituent (NO.l 
in Table 1) as what was used by the above mentioned exfoliation processing. 
[0051] Same processing was performed using the remover constituent of NO. 2-8 in Table 1, and 
eight kinds of samples were created in total. 

[0052] After carrying out rinse processing of the wafer which processed as mentioned above with 
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pure water, cross-section observation by SEM (scanning electron microscope) was performed, and 
the detachability of** resist film and an etch residue and the anti-corrosiveness to ** copper film 
were evaluated. The criteria of evaluation are as follows. 

[0053] (Detachability) The resist film and the residual situation of an etch residue were observed, 
and the following three-stages estimated. 
O - Survival was hardly accepted. 
** - Residual ****. 
x — Residual ****. 

[0054] (Anti-corrosiveness) The corrosion situation on the front face of a copper film was observed, 

and it evaluated in the following four steps. 

O — The corrosion of a copper film was not accepted at all. 

O — The corrosion of a copper film was accepted slightly. 

** ~ The corrosion of a copper film was accepted. 

x — The corrosion of a copper film was remarkable. 

[0055] 

[Table 1 ] 



NO. 




mm 




jHJttffJ 
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(5) 

mm (5) 


NMEA (6 0) 




O 


O 


2 


#U (5) 
(2 5) 


NMEA (6 0) 




O 




3 


(5) 
(25) 


NMEA (6 0) 




o 




4 


HO vtm (5) 
(2 5) 


MEA (6 0) 


mm 


o 




5 


i]^Z}-jl< (5) 
(2 5) 


NMEA (6 0) 




o 


O 


6 


&m (2 5) 


NMEA (6 0) 


®& 


o 


X 


7 


# >j vt?m (5) 


NMEA (6 0) 




o 


X 


8 


y*t*H (5) 
mm (2 5) 


NMEA (6 0) 


818* 


o 


X 



[0056] *1 That it is with the "remainder" with the loadings of water says the remainder which 
deducted the loadings of anticorrosives and a remover from 100 mass %. 

*2 NMEA N-methylethanol amine MEA monoethanolamine -- as mentioned above, it turns out that 
the outstanding detachability ability and anti-corrosiveness have the remover constituent of this 
invention. In addition, although this example applies this invention to a single DAMASHIN process, 
this invention is applicable also to the so-called dual DAMASHIN process. 
The silicon wafer with which the copper film was formed all over the example 2 substrate was 
immersed in predetermined exfoliation liquid for 10 minutes at 80 degrees C. The copper etching 
rate was measured from the thickness of the copper film before and behind immersion. A result is 
shown in drawing 3 - drawing 4 . 

[0057] The thing of the following presentations was used for the exfoliation liquid of drawing 3 . 
Amine 60 mass % GARIKKU acid 5 mass % urea 0, 5, 15, 25, 35 mass % water The thing of the 
following presentations was used for the remainder and the exfoliation liquid of drawing 4 . In 
addition, in order to eliminate the effect of pH fluctuation by difference of a GARIKKU acid 
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addition, aqueous ammonia was added and pH was controlled to 1 1 . 

Amine 60 mass % GARIKKU acid 0, 1, 4, 7, 10 mass % urea 10 mass % water As a remainder 
amine, NMEA (N-methylethanol amine) or MEA (monoethanolamine) was used. 
[0058] If the etching rate which the axis of ordinate of drawing shows exceeds 4 nm/min, the 
corrosion of a copper film will become remarkable. The result shown in drawing shows that the anti- 
corrosiveness which was excellent by using a urea and a GARIKKU acid together is discovered. 
[0059] The approach based on the example 30ECD method ("environmental microorganism 
laboratory procedure ( Kodansha scientific edited by Ryuichi Sudo 1988)" it indicates to 230th page 
- the 232nd page) estimated the biodegradability of the sample offering matter shown in Table 2. 
That is, what added the sample offering matter was saved at 25 degrees C in the culture medium 
containing predetermined seeding, and the cracking severity of the first day, seven days, 14 days, 21 
days, and 28 days after was measured. The cracking severity of 28 days after was evaluated in 
accordance with the following valuation bases. 

O — [ — Cracking severity shows an evaluation result in Table 2 less than 5%. ] Cracking severity is 
more than 80%O. — Cracking severity is less than [ 80% 30% or more ] **. — Cracking severity is 
less than [ 30% 5% or more ] x. 
0060] 









® 




O 




O 




X 



[0061] 

[Effect of the Invention] As explained above, since the anticorrosives which become including a 
specific component are contained, when exfoliation removal of the resist film or the etch residue can 
be carried out effectively, preventing the corrosion of metals which are easy to corrode, such as 
copper, since biodegradation processing is possible for the remover constituent of this invention, 
processing of waste water is also easy for it. For this reason, it can use suitable for the manufacture 
process of a semiconductor device that copper wiring was prepared etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a process sectional view for explaining a through hole formation process. 
[Drawin g 2] It is a process sectional view for explaining a through hole formation process. 
[Drawing 3] It is the graph which shows the effect of ****** urea concentration to the etch rate of a 
copper film. 

[Drawing 4] It is the graph which shows the effect of ****** GARIKKU acid concentration to the 
etch rate of a copper film. 
[Description of Notations] 

1 Silicon Oxide 

2 Silicon Nitride 

3 Silicon Oxide 

4 Barrier Metal Film 

5 Copper Film 

6 Silicon Nitride 

7 Silicon Oxide 

8 Resist Film 

10 Through Hole 

1 1 Etch Residue 

12 Etch Residue 

14 Barrier Metal Film 

1 5 Tungsten Film 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 1 ] 
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[0035] *Wft(r>MWm®fflfa\i. ±12 ( a ) ~ 
( d ) j£#<D* s bh\Wt^ _tffi ( a ) - ( e ) 
*.frh%hi><7>tVXi>±<. ±tz. 2js^HJcO#1±^« 
%h%^$mX'Ztit> lzffiM.fti<7>&#zmB LXiiX 

\,\ ttttt iMi^^imiz^mr^y^y^^m 

[0036] *?mi<7)Mmmsimi. m*wjx v 
ftmmz&mt&zttfx-zh. tztta. a)t7b 
*y y^'T^'K-fb^ii: y -y i?«iiis-#^r-r?»^^ 

fflW>xK Ui>^y^cJ:9ig£$S±-f&fl:i^L B& 

sr^unr^ttsii^-t-^-r&^^^^'xh, (iv) 

tt«K *nm\> h mztt lx mmi-z - 

[0037] *mt<r>Mmm&.M\i. ms-wmut^ 
?mfa*WMm»b-rhh<?>x'bh. *m&mg±<?>T- 

msbli. ^wm.cn>%mTv*x*lz$LttzU«<?> 

ts. ntz. tmmatf. &m®m&mz$ts¥miimfii. 
±.<nu=j^ hm&£v : /£fci£3i-vi->immx$>&® 
i*. ±*)%>%Mxh& . $^>tc us&mmmmx-h 

[ 0 0 3 8 ] mz. ^mifTmmmma^mmmb l 
r, i'yyiuy^i/yTv-tAizzomgti&i.nmfsig 

[0039] £-3131 (a)<7)J:3C. h^y^'X^^ 

ftJli. ^'J3>g-n:ig2. *3ii/>-U3>K^hK3^ 

^Ktit^. -fb^JSfSWSfe (Chemical Mechanical 
Polishing :CMP) ^m\^tz J j^<r>y^^VTu^X 

zm^x'* u ry tJii^iaK 5 zzmim 

ifciSLL. §^>fc-e<5D±^KJ?5 0— 1 0 0 nmgjgco 
»J 3 y g-fkK 6 tJ J: Zfmm 6 0 0 — 1 0 0 0 n m fig 
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himmZt: b tii3 5 0 nmJaTfci-SCl bifilS-t. L 

hm-km^w^-ffiwm^z^ < % o . mtmwm&iz 

3ygftR6(?)if 5: 5 0-100 nmigfc Ut^ 
#\ Zti£*)^< LX^y^y7®±mbLX<nm&: 

[00 4 0] ^V>TvU3>-B!-(bK7<0±fc. FrS^ 

mz>*?-=-v/Ltzvi;xYmswth <hi 

(b) ) . 

[004 1] ai:i/^M8^-7X?i: Uy'J3V 
^•fbH 6 a*saji- S £ T'^ U 3 7 £ F 5 4 X y 

*>-v?L. x;^*-;H0J«t5 (01 

(c) ) . <I<Di:£. ^-*-/H0^iCi7f 

itfO. 2vmU%.t-th. x.-yj-yyaxbl.xi.t. 
is V n ymttMJ: <0 1 U 3 vSHtJ&S: i 0 S< x y 
^-e^&tfxSrffl^&.r k##£ U^. 
[0042] -I-IT. ^'j3>-a^6(iffl<7)J£iS:l!6ih 

hcnx-hhtf. 01 (O iz^-fiolz. ~sVa>mit 
H6±-C$ijePttJI< H9-f xy^y^*ffihT**v^ 

fcm-fexTti. HRCs x -;n±£S* com 

n&coxjl'—X—Jl'imj&.Ztih. b i /hSl>§8 
□S<o*-;uT*«iv>f ?dd-t< y^$&*CJ: 9x-y 

cotzibcDx. -y ^i^t;:— JtSJgW-A-x ••/ f->-^^ra 
SrtStt-S.Ika^gk&'K -lilt i 0 s — awx/P— 

*-jutzt5\\xi'V3>m{m6iJ s x>y j f->ri&tt. 
mm5co—®tfmx-r&zbt%&. ifc, teuton 

y'jn yg-ftJK 6 <vmm&ti t &&. l . i amnx-is v 3 

01 (a) izyp-tJMX'^oziymitme 
im<j&&Lx&mifflm50>miti&m±-r&zb i>x- 

[0043] Z7fy/»Ttt. gf75X777yy 
^£J:9l^XhBI8tf>--*£BlfSU£fc. *fHHfc« 

x-yf-v^^l nmSZtit. ffiaeUfcidK. x 

K5^ajtTv^sc:i:*^ % Mmmi&toiziimiztt 
^hm&6mfi<mb%&tf. ±te ( a > . ( b > 



z&tsMmmm&mzm^&zbizx*) , ^ji5ta« 

£^x£>c:fc&<i'i''x>&*>J;tfx.y^y : 7T£S§Ei 1 
4£©£02 (a) fcLjjrT. 

[0 044] *<0&. JJSt^x^yf-^T'tx.yf-^^ 

COb%. XA*— *-/Vl O^MtCX y^-^^aEl 2 
(02 (b) ) . -KOX-yf-i^SsSl 2£ 

mmm*'fr*>. zcoMWzmzfto&fSX'ii. x 
)v—K-)vi og&ttzm&stfn&Lx^&ifi, ±m 
(a), (b) &ft**tmimmMi*m^&zb£. 
io, mm5izm&z j rtzzb%<^yj-y??mi 

2£rl£*T'!*S (02 (c) ) . 
[0045] -t<oa. X)V-ib— lUftMtZ^ Ti&Xlf 

t i uwzomxnm iftAyr^^/ni 4*3it/^ 
^ff d i t iz «t o mm&my-yrzBffrfz z. b 

S (02 (d) ) . 
[0046] 
[H&fiRJ] HM091 

[0047] 01—02 (c) iZ^kttzhcObmmcOT 

[0048] i-f^'Jay^x-^ilcaiEia^^t 
tztk. ZcnUzmm 9 0nm«y'j3 >-^klK*3 i WSI 
JI9 0 0nm^^U3>-i!^M$:^L^:. ^JUi. ^ 

vxh&Zxvyi—WPt&LUiSxhmz&tfLLfc. u 

: JX hmtftb LTti. Kr Fffl.-K^'Ml- h«^T' 
&SPEX4 («^^bI««fe^ttS) SrfflV^. i 

mvuitx b/tf-yznte. 
[0049] c\coisisxbm*-?x7 bLXz/v^ya. 
imfrmtni-ttT^o^ymitm^ H5>fx7fy/ 

SnSO. 2^m«ox;u— ;WSrJ^BgLfc. x-y 
j-yftfxb LTli, 7;^o^-^>-^^^fflv^ 
Jt. x-y^yT-i^Tf*. !S5l7-7X-7r yv-y^tJ:0 

[00 50] x-y f-^i/^Sr^i., y'jnyg 
•fb)K<50x-y^->^«v^ *->umi,zm&&S: 
Zcox- y^-y^izX^^ttz^ y^-y^n 

mzmz-r&fzfr. mMiLizmMwmx'm^tzitcobm 
tmmmm.m (*i wo. 1 > sibi,^ to 

[oo5i i mm<rmm^. *i4>«no. 2-8«ki 
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fz. 

[0 0 52] M±co£olz9m&'ifr>fzV 

wyxwmLtzm. sem oEgmm^msm) icx 

[0053] mm&) \si?*h&i5ZLV^v*}->7%. 

i&emmmzmmL. aT<o3&mTmmLfz. 

O • b ^ t'Wb ht&fri fz . 



[0054] < mikQ ) mm$m<omik#m.zwm l , 
o---mmvm&wi>-?i)Hzmtf>t>titz. 

[0055] 

[sin 



HJWft 
NO. 








mm 








1 


XVvfm (5) 
(5) 


NME A (60) 


mm 


o 


o 


2 


X*)y?& (5) 
SUB (2 5) 


NMEA (60) 




o 


© 


3 


fo*'n-* (5) 
£3(25) 


NME A (6 0) 


mm 


o 




4 


#'J «y*& (5) 
K£ (2 5) 


ME A (6 0) 


so 


o 


® 


5 


*irZ3-^ (5) 
KIR (2 5) 


NMEA (60) 




o 


o 


6 


BUS (2 5) 


NMEA (6 0) 




o 


X 


7 


iMvZWL (5) 


NMEA (GO) 


as 


o 


X 


8 


VMTH* (5) 
(25) 


NMEA (CO) 


ass 


' o 


X 



[0056] * 1 *<7M-&mX' bt>&<?>lZ. 

i o om&%frt>. mtffl&zvMtmnmiza&mL 

*2 NMEA N-X J f-/l'X.?S— >UT$y 
ME A t/X^y-^TSV 

Jt^i^^^/^v^^a-feXfcr^^SrSffl Lfz i> 
<r)X'hht>K iWfaT^yyrn-bXCf,* 

mfewiztmtfiB&isixfzx/v^yv*-'^, so 
•ct-1 o#ia. m^mmmizmmLiz. mm&nm 
mnmmfrt>m<r)x>v j }~>7 r i'-h£MizLfz. mm* 

[0057] m3mimma. aTnm&cDitttm^ 

fz. 

eom.m.% 



Wm 0. 5, 1 5, 2 5, 3 5«i% 

ttzm4comim.it. vxTnw&nisnzm^fz. & 

ba—fULtz. 
T$y 6 0M&% 

tfOvfWt 0, 1. 4, 7. 10»i% 
fjSR 10®1% 

T5^fcLT«i. NMEA (N-^f/H^y-;l,7S 

y) . i^iiMEA (*yx^y-;ursy) SrfflV^ 

[0058] S^^cO^-f-X-x^-yT'U— h#4 nm 

mmaxvtfo •vfmzwmTzztizxi 
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[0059] mmm3 

oecds ( mm$±mmm (mmm^m mmt 

t>(iyf.f7<771988lF) jI2 3 0I-«2 
U fcJB. 7H, 14B. 2 IB. 2 8 B&?>#jj¥s££ 



o-ftmm#3 o%w±8 o%*m 

A- • -ttffimW 5 %JjLh 3 0 

flMI^g £ ^ 2 iZijit . 
[0060] 
[*2] 









® 




O 




O 




X 



[0061] 

[%Hjo5&m] ja_kswnufcj:3fc:* *^«7)iiiigsijffl 
[niiBoem^siBB] 

[01 1 x*- #— /W»j£rn-fe;*£KW*fc«>*>I 

[02] ;Hg^rn-bX$-§iBJ-ri>3t^iOI 
BfflfBTrfc*. 

[03 ] flMkox vf-^^^t*J:^»«iBK<o» 
[04 ] ^K^x.y^-V^jgKfe.tff-r^'J >y?gS« 
[03] 




0 10 20 30 40 



gag****-*-*'? 7 t'S> h . 

1 s^yav'BMfcil 

2 ^'Jn^g-ffcB? 

3 ^ya^iwfcia 

4 WT*9Afa 

5 mm 

6 isVaymim 

7 x'jnyiffl 

8 l/xXhl 
1 0 X^— 

1 1 x-yf-i-^SE 
1 2 x-yf-y^iS 
14 A'"JT^^« 
1 5 ^y^fyl 



[04] 



8 




0 I 1 1 1 

0 5 10 15 
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